Endotoxaemia in rats: role of leukocyte sequestration in rapid pulmonary nitric oxide synthase-2 expression.
Nitric oxide (NO), depending on the amount, time and source of generation may exert both, protective and deleterious actions during endotoxic acute lung injury (ALI). Evaluation of the expression and localization of NOS isoforms in the lung of lipopolysaccharide (LPS)-treated rats may contribute to understanding the role of NO in pathogenesis of ALI. Tissue samples (lung, heart, liver, kidney and spleen) as well as peripheral blood polymorphonuclear cells (PMNs) were collected from control male Wistar rats and LPS - treated animals, 15, 30, 60, 120 and 180 min after LPS injection (2 mg kg(-1) min(-1) for 10 minutes, i.v.). Levels of NOS-2 and NOS-3 mRNA and protein in tissues and PMNs were estimated by RT-PCR, Northern blotting and Western blotting. Additionally, myeloperoxidase (MPO) activity in tissue samples was assayed. NOS-3 mRNA as well as protein were detected in lungs of control animals; pulmonary NOS-3 expression was not influenced by LPS. The induction of NOS-2 mRNA in rat lungs and in PMNs isolated from peripheral blood was observed 15 minutes after LPS challenge. In contrast, increase of NOS-2 mRNA in the heart, kidneys, liver and spleen was observed 2-3 hours after LPS injection. In all tissues rise in NOS-2 mRNA was followed after 1-2 hours by increase of NOS-2 protein. Importantly, progressive leukocyte sequestration in the lung parenchyma that started as early as 15 min after LPS injection was revealed only in the lungs; in other organs no significant changes in MPO activity were detected up to 180 min after LPS injection. In conclusion, infusion of LPS caused much more rapid expression of NOS-2 in lungs as compared to the heart, kidneys, liver and spleen. Early induction of NOS-2 may depend on the LPS-stimulated rapid neutrophil sequestration within lung vasculature and fast induction of NOS-2 in sequestrated neutrophils.